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CLAIMS 



A method of processing an auscultation signal,- said 
-Auscultation signal being divided into a plurality of 
sigKal segments each having an individual duration of 
time/^aid signal segments being processed into, an output 
signal of successive signal segments, said signal seg- 
ments beink processed such that at least one, preferably 
all signal sWments are repeated at least once in said 
output signal, 

characterized in tftat 



each signal segment is Established such that the duration 
of time of substantially Vll the signal segments is less 
than a limit of 50 ms. 

2. A method^f processing an Auscultation . signal accord- 
ing to claim 1, characterized oNn that the auscultation 
signal is filtered iteratively by\means of an iterative 
filtering process until the duration\of time of substan- 
tially all the signal segments is lessNthan the limit. 




3. A method si.f processing an auscultation ^ignal accord- 
ing to claim 2, characterized in that the iterative fil- 
tering process is terminated when the filter^l signal 
does not comprise signal segments having a duration of 
time which is longer than the limit. 



of ^processing an auscultation signal accord- 

lat the limit is 




less than 4 0 ms, preferably 30 ms - 
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od of, processing an auscultation signal accord- 
characterized in that the auscultation 



ing to clarKi: 

A — — 
signal is pre-f iltered^irfeej^ti^ means of a high- 

pass filter until the duration o ftime~^c>£--£^^ 
is less than the limit. 

■^l^A met^hqd of processing an auscultation signal accord- 
ing tcTl^Latfir^^ in that the output signal 
is post-filtered iteratT 1 ^^^^ a filter having an 
transfer function corresponding to^Kj^verse amplitude 
transfer function of the high-pass filter. — 



A me 
ingNto 



t^d^of j? roc 
iclarmlr 3-5, 



f processing an auscultation signal accord- 
characterized in that the iterative 
filtering process is terminated when the auscultation 
signal haKbeen filtered a specified number of times and 
that an indib^tor signal indicating termination of the 
filtering process\is provided. 




rocessisng an auscultation signal accord- 
=hf characterized in that signal segments 



8 . A me 

ing to -c? 

'1 \. 
having a relatively short duration of time are patched 

together to form a coherent segment comprising at least 

three zero-crossings, which coherb^it segment is repeated 

at least once. 

9. A me^pd N of A processing an auscultation signal, accord- 

-8-, characterized in that the auscultation 



ing to^c* 

signal is divided into signal segments in zeVo crossings, 



10. A mel 
ing to /cj 

A. 



)d^of^ processing an auscultation signal accord- 
fm§? = r^r characterized in that the auscultation 
signal 'is divided into signal segments such that tire gra- 
dients of neighboring signal segments of the output ^sig- 
nal are substantially equal, and wherein the neighbor: 
signal segments are level-compensated. 
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lod of processing an auscultation signal accord- 
irmu 1-1 Oy characterized in that the signal di- 



vided Segments are multiplied or filtered by means of a 
window function such that the. transitions between neigh- 
bouring sign^ segments are smoothed. 



12. A methodNqf i processing an auscultation signal accord- 
ing to^ cX^im^ characterized in that signal seg- 
ments in the output sigh^l are reversed in time. 



13. A methi 




p ^processing ab^ auscultation signal accord- 



ing to^-e^fffnP 1 12 , characterised in that signal seg- 
ments in the output signal are mirrored about a time 



axis 



14. A m^tiipd pf processing an auscultation sigh^l accord- 
ing to A e ^ITub ' r-1 3 y characterized in that the au^oulta- 
tion signal is pre-filtered by a high-pass filter stich 
that further zero crossings may be obtained. 



An apparatus for processing an auscultation signal, 
>paratus comprising signal processing means for di- 
viding the auscultation signal into a plurality of signal 
segments eachx^iaving an individual duration of time, said 
signal segments being processed into an output signal of 
successive signal segments, said signal segments being 
processed such that at l^st one, preferably all signal 
segments are repeated at leasKgnce in said output signal 

characterized in that 



said apparatus further comprises means f ob^establishing 
each signal segment such that the duration of\time of 
substantially all the signal segments is less uh^.n a 
limit of 50 ms . 
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An apparatus according to claim 15, characterized in 
thatN^he apparatus comprises means for filtering the aus- 
cultatiorT^ignal iteratively by means of an iterative 
filtering mean^until the duration of time of substan- 
tially all the sign§ s 3=^egments is less than the limit. 

17. An apparatus according to clshMa^ie, characterized in 
that the iterative filtering means is^in^errupted when 
the filtered signal does not comprise signai-^segments 
having a duration of time which is longer than the 

SLfi^An apparatus according to . .claims 15 3r7, characterxzed 
in thalT-fei^limit is less than . 40 ms, preferably 30 ms . 

19. An apparatus acSm^jong to^ j el a Tin a 15 1 9/ characterized 
in that the apparatus comprises a high-pass filter for 
pre-f iltering the auscultation sigrt^iteratively until 
the duration of time of signal segments is^~l^^th^Ln the 
limit . 



An apparatus according to claim 19, characterized in 
that appa^tiis^^omprises a filter having an amplitude 
transfer function correspolndTng^ta — tiie inverse amplitude 
transfer function of the high-pass filter7*^€U^ post- 
filtering the auscultation signals 



^. An apparatus according to^ cldimj 17 2 0 -, characterized 
m that^fehfi; Iterative filtering means is interrupted when 
the auscultatiorT^igaal^ has been filtered a specified 
number of times and that an " IHcKe-ator signal indicating 
termination of the filtering process is provided. 



22 . A method ,of 



ing to cextnTuis' 

A 




ocessing an auscultation signal afrsord- 
±7 characterized in that signal seg- 
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orients having a relatively short duration of time are 
patched together to form a coherent segment comprising at 
lea^st three zero-crossings, which coherent segment is re- 
peated at least once. \. 

23. An apparatus according to ^ ' l a liifS 15-22 -; characterized 
in that tfte apparatus comprises means for dividing the 
auscultatioiXsignal into signal segments in zero cross- 



ings 
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24. An apparatus ^according to^e ^l^ha 15 23/ characterized 
in that the apparatus comprises means for dividing the 
auscultation signal \into signal segments such that the 
gradients of neighboring, signal segments of the output 
signal are substantially equal, and wherein the neighbor- 
ing signal segments are JSevel-compensated . 

" ' 15 




25. An apparatus according \to^c J.^ma. . 1 - J =r^r f character- 
ized in that the apparatus comprises means for multiply- 
ing or filtering the signal divided segments by a window 
function such that the transitions between neighbouring 
signal segments are smoothed. , 

/5 

15 2 - 5 , character- 



26. An apparatus according to 




me 



ized in that the. apparatus comprises r^eans for reversing 
the signal segments in the output sicpai\in time. 

27. An apparatus according to>Uei-a- 

Dinpri 



ts 1 5 V 6 > character- 

ses means X or mirroring 



ized in that the apparatus com] 
the signal segments in the output signal ah^out a time 



axis . 



>rding to rclaiatb 15 2 7- , 



28. An apparatus according to - elaiaU» 15 'l / , characterized 
in that the apparatus comprises a high-pass filte\ for 
pre-f iltering the auscultation signal such that further 
zero crossings may be obtained'. 



20 



<2S. An electronic stethoscope comprising at least one in- 
fput't^nsducer and at least one output transducer, said 
stethoscop^Qomprising signal processing means for divid- 
ing said input sTrgAal in time into a plurality of signal 
segments each having an^i-o^ividual duration of time, said 
signal segments being proceslsed-^Jito an output signal of 
successive signal segments, said signal segments being 
processed in such a way that at least one, p^e-f^rably all 
signal s^^gments are repeated at least once in said^ui^ut^ 
signal \. 

characterized rxi that 

said stethoscope fubWier comprises means for establishing 
each signal segment sb^h that the duration of time of 
substantially all the signal segments is less than 50 ms 
and said stethoscope furthek comprising means for repro- 
ducing said output signal by m^ans of said output trans- 
ducers . \ 



